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1.0 SCOPE

ThisJohn C. Stennis Space Center (SS@ydardSSTD)provides a qualifiedmerican
Welding Society AWS) D1.1 weld procedure fdflux CoredArc Welding (FCAW) of AWS
D1.1 Table 3.1 Group | and Group Il carbon steel for structural use at SSC.

2.0 REFERENCES
Referenced documents shall be the latest version unless otherwise specified.

AWS D1.1,Structural Welding CodeSteel

AWS A5.20,Secification for Carbon Steel Electrodes for Flux Cored Arc Welding

AWS A5.29,Specification for LowAlloy Steel Electrodes for Flux Cored Arc Welding

AWS A5.36,Specification for Carbon and Lelloy Steel Flux Cored Electrodes for Flux
Cored Arc Weldingind Metal Cored Electrodes for Gas Metal Arc Welding

SPR 1440.1Records Management Program Requirements

SFR 8715.1,SSC Safety and Heal®rogram Requirements

SSTD80700005CONFIG, Preparation, Review, Approval and Release of SSC Standards

SSTD80700013WELD, Classes Of Welding Inspection
SSTD80700014WELD, Qualifying Welders and Welding Procedures

3.0 RESPONSIBILITIES

a. Responsibilities for the qualification of welders and the performance of the welding
procedures are defined in Section 5.0.

b. SSC CenteOperations Directorate, Operations and Maintenance Divi€D) shall
maintain this SSTD in accordance with the control, review, approval, and release
requirements of SSTAB070-:0005CONFIG and the documents referenced therein.

4.0 REQUIREMENTS AND PROCEDURES

4.1  General

a.  All procedures shall be performed in compliance with applicable requiremes®dn

Procedural RequiremerSfR) 8715.1. If ever there is a conflict between ®&TDand
SFR 8715.] the SRR shall take precedence.

b.  Welders shall be quaiéd in accordance wit8STD-80700014WELD (e.qg.,
Radiographic Reports in Appendix A are for qualification ofdeél
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C. Inspection methods and acceptance criteria shall be in accordan@S#iF8070-:0013
WELD Class IV andAWS D1.1.

4.2  Specification Conpliances

The carbon steel base metal to be welded shall meAntleeican Society for Testing and
Materials ASTM) specification(s) for one or more Group | or Group Il materials listed in Table
3.1 of AWS D1.1.

4.3  Procedure Qualification

Qualificationof procedureshall be in accordance wifection 4of AWS D1.1.

4.4 Base Metal

The carbon steel base metal to be welded shall meet the ASTM specification(s) for one or more
Group | or Group Il materials listed in Table 3.1 of AWS D1.1.

45 Electrodes

Electrodes shall conform to the requirement8\8fS A5.20, A5.29 andh5.36, and in
accordance with TableBof AWS D1.1.

4.6  Shielding Gas
a. Shielding gas shall be Argon@g with a 75%/25% composition.
b. Shielding gas shall meet the requiremeéntaccodance with section 6f AWS D1.1.

4.7 Positions

Flat - 1G
Horizontal - 2G
Vertical - 3G

Overhead - 4G

4.8 Root Purge

None required.
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4.9 Base Metal Preparation

Base metal preparation shall be per the requirenreaiscordance wit section f AWS D1.1
4.10 Backing

Backing if used, shall meehe reyuirements of AWS D1.1, Sectidén

4.11 Electrical Characteristics

Refer to joining procedure for the selected process in attached sketcheS®Tthis

4.12 Welding Environment

a. The welding environment shall meet the requiremenéscordance with sectiondd AWS
D1.1and SSTB8070:0013WELD Class IV section 10.0.

b. Maintain purge gas uniformity by eliminating disruptive drafts during FCAW operations.
4.13 Appearance of Wed
a. The deposited weld metsihall be full, smoothand well profiledinto the parent metal, have a

uniform throat section, and be free of overlaps or undercuts. Spotvispair defectdy
grinding and rewelding if necessary

b. Confine arc strikes tde weld area only. Arc strikesitside of the area of permanent welds

should be avoided on ammase metalCracks or blemishes caused by arc strikes shall be
ground to a smooth contour and checked to ensure soundness.

Note: Exercise care to examine egmdssto ensuretie welds shall be free from flux, salt bath

residue, weld spatter and other contaminates. Stfosild be done with a grinder or wire wheel.

Consult the Certified Weld inspector during the welding process.
4.14 Repair Welding

Weld defectdeyond limits prescribed in AWS D1ahdSSTD-807CG0013WELD Class IV
section 10.0shall beremoved by appropriate metha@sich as air arc gouging, scarfjrog
grinding), after which the defective area shall bewedded using the same procedure used to
weld the original weld.



Stennis
Standard

SSTD80700123WELD D

Number Rev.

Effective Date: July 1, 2019
Review Date: July 1, 2024
Pages of 28

Responsible Office: NASA SSC Center Operations, Operations and Maintenance Divig|
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

5.0 RECORDS AND FORMS

a. Records required by the procedures of this SSTD shall be maintained in accordlance wi
SPR 1440.1 and as specified in this SSTD.

b. All records and forms are the latest version unless otherwise indicated.

c. Formsmay be obtained from the SSC Electronic Forms repository or froiatienal
Aeronautics and Space Administration (NAS2JC Forms Management OfficeQuality
Records are identified in the SSC Master Records Index.

d. The original, signed Welding Proce@uspecification (WPS), Procedure Qualification
Record(PQR) PQR and Welder Qualification Report (WQR) (copies of which are provided
in the attachments of this SSTD) and the accompanying Certificate(s) of Analysis validation
test documents shall be maintaina Central Engineering Files (CEF).

6.0 ACRONYMS AND ABBREVIATIONS

ASTM
AWS
CEF
CO2
FCAW
NASA
OMD
PQOR
QA
SACOM
SPR
SSC
SSTD
WPS

American Society for Testing and Materials

American Welding Society

Central Engineering Files

Carbon Dioxide

Flux Cored Arc Welding

National Aeronautics an8pace Administration
Operations and Maintenance Division

Procedure Qualification Record

Quiality Assurance

Synergy Achieving Consolidated Operations and Maintenance
John C. Stennis Space Center Procedural Requirement
John C.Stennis Space Center

John C. Stennis Space Center Standard

Welding Procedure Specification
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7.0 ATTACHMENTS

WPS/PQR for Weld Positions 2G, 3G, 4G (*1)

Horizontal Position 2GWPS SSTBE80700123WELD (2G)
Horizontal Position 2GPQR SWRPTOA7Q1BTR2
Vertical Position 3G WPS SSTBEB8070:0123WELD (3G)
Vertical Position 3G PQR SWR PTOA7Q1BTR
Overhead Position 4GWPS SSTBE80700123WELD (4G)
Overhead Position 4GPQR SWR PTOA7Q1BTR

Radiographic Request/Report (*2)

Weld nos. PQR 2G, 3G&4
Weld no. PQR 2G2

Certificates of Analysis (*1)
Report no. 67&€ Position 2G (Noamber25, 2002)

Report no. 6622B Position 3G (Novembe&0, 2002)
Report no. 6622C Position 4G (Novemb&0, 2002)

*1 1 Originals in CEF.
*2 1 Originals in SACOMQA files. (Records for qualifications of welders.
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7.1

Horizontal Position 2G, WPS SSTD80700123WELD (2G)

gsgzz iﬁ{ﬁ@:ﬂ'@f} A AWS - AMERICAN WELDING SOCIETY (WPS)
John C. Stennis Space Center
Stennis Space Center, M3 39529-6000
Welding Procedure Specification Record Mumber Date Revision Mumber
S3TD-2070-0123-WELD (23) June 1, 2019 C
Ciglified To Company Mame
AWE D11 Syncom Space Services (33)
Supporting PQR(s) Reference Docs.
SWHRFTOATQIBR-2 SATD-2070-0123-WELD
Scope Jioirt
FCAW Structural Carthon Steel Single
BASE METALS THICKHE 55 RANGE QUALIFIED
Tyne See Mote A P-no. Grp-no. T+IT [t P i BT
ielded To See N ote & B Grp-no, 1+11 Complete Pen. = 18" M/A MiA
! — |Complete Pen.
Backing Ses Maote A P-no. Grp-no, T+IT Impact Tested
Retainers Impact Tested
R Fillet Welds ALL N/A Nk
DIAMETER RAHGE QUALIFIED
 Azswelded ith PyWHT
hdin. hax. Idine. Polax
Mominal Pipe Skze = 24" /A DA
FILLER: METALS THICKHE 55 RAHGE GUALIFIED
Process SFA Classification  F-no.  &no. Chemical Analysis or Trade Mame Azt AIth PYWHT
hine. fdax hine. hdan.
FCAW E71T-1 See Note C. 218" JUFF A
Cons. Insert P Hia S
F I A H/a e N
WE LDING PROCEDURE
ielding Process FiC FiC
Tye Semi-Automatic Semi-Automatic
Mirimum prehestinterpass temperature (°F) T5°F (Ambient) TF (Ambient)
bz mum interpass tem perature (°F) 400°F 400°F
Tungsten Size A, Pra,
Tungsten Type Mk, MrA
Filler Metal Size gn ) 045" -0.063" 045" -0.063"
Layer Mumber Foot Pazs through Pass 3 Pass4 - 35
P osition of Groowe 1G or 2G 1G or 2
izld Progression M MrA
C urrent/P olarity DCER DCER
A peres
violts 245 27
Travel Speed dn.ning E-100pm E-12ipm
It 2ximum Heat Input gdan)
CC Pulsing Current
Shielding.  Gas Type Sygon S CO2- 7% ) 25% Bpgon §CO2 - T 255
Flovy Rate (et 10-30CFH 10 - 30 CFH
T railincy: Gas Type M, Mra
Floy Rate (et
Eacking: Gas Type EEN Pra
Flosae R ate (et
Steing or Weave Streing of Weave Steing or Weave
OHiceiGas Cup Size 12" 12"
b ulti 'Single P sss per Side Mutti s Mutti pass
izl d Deposit Chemistry
Motes Contact Tuke tovork Distance 1/2" - 1"
SRC-957A DS2019) Page 1 of3
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National Aeronautics and

Space Administration

John C. Stennis Space Center

Stennis Space Center, MS 39529-6000

AWS - AMERICAN WELDING SOCIETY (WPS)

Welding Procedure Specification Record Number Date [ Revision Number
SSTD-8070-0123-WELD (2G) June 1, 2019 |C

Qualified To Company Name -

AWS DI1.1 - Syncom Space Services (S3)

BASE METALS
Peening Not allowed.

Surface Preparation Joint Prep - Flame cut and light grinding on surfaces to be welded.

Initial/Interpass Cleaning  Chipping hammer, wire brush, grinding.
Back Gouging Method None

POSTWELD HEAT TREATMENT
Temperature None

Time and Temperature None

Other None

NOTES
A. See AWS D1.1 Table 3.1 for Group I and II materials.

B. Root Opening: 5/32"
Root Face Dimension: Zero
Groove Angle: 37 1/2° B

C. Weld wire to be used shall be SFA A5.20, AS5.29, or A5.36.

Signature 1 i / ignature 2 Py
Engineer Name Signature = Quality Name - Signature qie -
Doug Dike / /\ _{George Smith d )J - ?
Date ' Z P i Date -“’7(.
June 1, 2019 e June 1,2019
Signature 3 Signature 4
Customer Reviewer Name Signature Customer Name Signature
Benjamin McGrath
Date 260 Date |
June 1,2019 /‘bU"
[

S8C-937A (05/2019) Page 2 0f 3
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-

National Aeronautics and
Space Administration
John C. Stennis Space Center

AWS - AMERICAN WELDING SOCIETY (WPS)

Stennis Space Center, MS 39529-6000

Welding Procedure Specification Record Number Date Revision Number
SSTD-8070-0123-WELD (2G) June 1, 2019 C
Qualified To Company Name
AWS DI1.1 Syncom Space Services (S3)
id Joint Designs
| Attachment #1

Single-V Groove ]

ljlngla-sevel Groove I

|  Double-v Groove |

Groove Angle: 50 ta 75 deg
Root Opening: 1/16 to 3/16 in.
Root Face: 0 to 1/16 in.
Misalignment: 1/16-in. max.

Groove Angle: 37.5 to 45 deg
Roat Opening: 1/16 to 316 in.
Root Face: 0 to 1/16 in.
Misalignment: 1/16-in. max.

Groove Angle: 50 fo 75 deg
Root Opening: 1/16 to 3/16 in.
Root Face: 0 to 1716 in.
Misalignment: 1/18-in. max.

! Double-Bevel Groove I

[ Single-J Groove I

[ Double-J Groove !

Groove Angle: 37.5 to 45 deg
Root Opening: 1/16 to 3/16 in,
Root Face: 0 to 1/16 in.
Misalignment: 1/16-in. max.

Groove Angle: 37.5 to 45 deg
Groove Radius: 3/8 in.

Root Opening: 1/16 to 3/16 in.
Roat Face; 0 to 1/16 In.
Misalignment: 1/16-in. max.

Groove Angle: 37.5to 45 deg
Groove Radius: 3/8 in.

Root Opening: 1/16 to 3416 in.
Root Face: 0 lo 1/16 in.
Misalignment: 1/16-in. max.

Single-U Groove 1

|  Double-U Groove |

Groove Angle: 50 {o 75 deg
Groove Radius; 3/8 in.

Root Opening: 1/16 to 3/16 in.
Root Face: 0 ta 1/18 in,
iﬂisalignment: 1/16-in. max,

Groove Angle: 50 to 75 deg
Groove Radius: 3/8 in.

Root Opening: 1/16 to 3116 In.
Root Face: 010 1/16 In
Misalignment; 1/16-in. max.

l Fillet Weld T or Lap ]

=

=

Lap

[ Gap: 1/16-in. max. / Lap: Sx t or 1 in. min. I

SSC-937A (05/2019)

Page 3of 3
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7.2 Horizontal Position 2G, PQR SWR PTOA7Q1BTR2



